Cerebral white matter lesions (WMLs) are believed to play an important role in a subset of patients with lateonset depression by affecting the white matter connectivity in circuitries essential for mood and cognition. In this study we used diffusion tensor imaging-based (DTI-based) tractography to assess white matter fiber tracts affected by deep WMLs (DWMLs) in patients with late-onset major depression and age-and gender-matched controls. Tractography outcome, illustrated as pathways affected by DWMLs, was analyzed for associations with cognitive performance on the Stroop Test (ST). The patients (n =17) performed significantly worse on the ST than the controls (n = 22). Poor performance on the ST correlated with higher lesion load. Regression analysis showed a significant correlation between poor performance on the ST and tracts affected by DWMLs in multiple brain areas in the control group, but very sparse correlation in the patient group. Our results suggest that DWMLs play an important role in the cognitive performance of controls,whereas their influence in depressed patients is overruled by additional, state-dependent factors. Future focus on the tract-specific localization of WMLs using DTI tractography may reveal important associations between neuroconnectivity and clinical measures.
Introduction
Depression is a heterogeneous disease with a large degree of medical co-morbidity (Evans et al., 2005) . Increasing evidence suggests that cerebrovascular disease may be an important factor in the pathogenesis of a subtype of late-onset depression termed vascular depression (Alexopoulos et al., 1997a; Krishnan et al., 1997) . The prevailing view is that vascular disease, in particular small-vessel disease, predisposes to depression through ischemic white matter changes, such as white matter lesions (WMLs), which are believed to disrupt or impair the white matter fiber structure in circuitries essential for mood and cognition (Alexopoulos et al., 1997a; Krishnan et al., 1997) . WMLs appear as white matter hyperintensities on T2-weighted magnetic resonance imaging (MRI) of the brain and are commonly said to reflect various degrees of ischemic tissue damage ranging from mild perivascular alterations to gliosis, variable loss of fibers, and rarefaction of myelination (Fazekas et al., 1993; Pantoni and Garcia, 1997; Thomas et al., 2002; 2003) . Although WMLs are a common finding in healthy elderly individuals, imaging studies using MRI have reported an increased frequency of WMLs in depression (Videbech, 1997), especially in late-onset depression (Herrmann et al., 2008) . The lesions are mainly situated in subcortical regions and their frontal white matter projections (Greenwald et al., 1998; MacFall et al., 2001; Taylor et al., 2003; Videbech et al., 2004; O'Brien et al., 2006; Sheline et al., 2008; Dalby et al., 2010a; Mueller et al., 2010) , and in the basal ganglia (Videbech, 1997).
White matter abnormalities such as WMLs have been associated with impaired cognitive performance, including deficits in executive function, in both normal aging (de Groot et al., 2000; GunningDixon and Raz, 2000; Rabbitt et al., 2007; Vannorsdall et al., 2009) and depression (Goodwin, 1997; Austin et al., 2001; Herrmann et al., 2007) . Severe WMLs, especially deep WMLs (DWMLs), have been suggested as a predictor of greater deficits in executive functions in late-life depression (Kohler et al., 2010) .
Cognitive deficits related to late-onset depression mainly comprise reductions in processing speed and executive function (Herrmann et al., 2007) , the latter covering a variety of cerebral processes, which are responsible for planning, cognitive flexibility, abstract thinking, initiating appropriate actions, and selecting relevant sensory information. A widely used neuropsychological test of executive function is the Stroop Test (ST) (Stroop, 1935 Contents lists available at SciVerse ScienceDirect Psychiatry Research: Neuroimaging j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / p s y c h r e s n s
